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ABSTRACT 

This collection of documents contains the following: 
(1) Proposal to implement a Plan to Create a Retrospective Union of 
Books Based on Library of Congress Card Numbers in Selected Lousiana 
Libraries Using a Computer to Sort and Print the numbers; (2) 
Proposal to Create a Retrospective Union Catalog of Books in 
Participating Louisiana Libraries Based on Library of Congress Card 
Numbers Using the Computer to Sort and List the Numbers in Printed 
Form; (3) A One Million Volume Computer Output Microfiche Numerical 
Onion Catalog in Louisiana, with a Statistical Summary; and, (U) 
Predicting Title Multiplication (Overlap) in a Union Catalog of 
Sixteen Louisiana Libraries Using Regression Analysis. (Related 
materials are available as LI 004 023.) (SJ) 
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PROPOS/i TO II.-pL-2!.K;t A PLAl! TO CRIJAT-' A RKTnOGP-JC-^rv.:- 
UlilOH CATALOG 0?' BOOKS BASED OJ LIBRARY' OF 
CONGRESS CARD nui.SEHS 3U SELECTflO LOUISI/^ifA L].f;nARIE3 UOIMG 
A C0;.3>UTS;R to SORT iuJD PRIIiT 'JriB IIUMSKRS 

t 

Background 

In. 1969, Mr. Williron E. McGrath approached several academic libraries vith 
a proposal to create a union catalog of books in selected Louisiana libraries. 
The catalog would consist of LC card nmbers sorted and listed in the computer. 
^ August 1969, he presented his idea to Miss Sallie Farrell, State Librarian, 
and Mr. John Richard, then President of the Louisiana Library Association. The 
idea was well received and a feasibility conimittee under the sponsorship of LLA 
vas formed, chaired by Kir. William E. McGrath. 

In the fall of 197O, with 57,630 volumes listed on the USL-based computer, 
the Committee submitted a proposal for $87,800 to the Council on Library Resources, 
The proposal presented to the Council, as given in the proposal's abstract, was 
as follows: 

^' ll ll^lltri^. retrospective union catalog of all those books represented 
LC cards in^major participating Louisiana libraries including 
academic, public and the state library; 

B. to print the complete catalog, consisting of LC card numbers, and 

location symbols and distribute copies to participants, or to convert 
the record to microfilm directly from the computer; 



C. 



to explore the practicality of permanent resident storage of the 
catalog of LC nvimbers on magnetic disk; 

to determine the feasibility of making remote inquiry into the mag- 
libJL-ies; ""'^ ^^l^^yP^'-^iter (TWX) from each of the contributing 

E. to determine, whether combination of resident storage and print-out 
Is practical; o x- * 

P. to develop procedures for continuing, participation after the comple- 
tlon of the retrospective catalogj 
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G. to analyze the patterns of acqui si.tiotis £ind overlap from t>'s statis- 
tics generated by contributions and to deter..ine v.liether prediction, 
about overlap can be mside; 

"* ^d'^iifrvil'J "^'^K''^"' cooperative «srecr.ents concerning acouisitions 
and inLerlibrary loan should be made as a resiat of the project 
develop-nent and statistical findings. 

it was veil received by the Council, but they felt additional experience with 
the current catalog was needed. They indicated a willingness to receive 
another proposal at a futui-e date. 

The cominittee met in December 1970. to break the proposal into several 
parts with the thought that the parts of the proposal might be funded indivi- 
dually by one of more agencies. 

It was generally agreed that the retrospective part of the proposal 
would lend the greatest application to usefulness. 
Objectives 

The objectives of this proposal for LSCA Title III funds are: 

1. to implement, on a small scale, that part of the original pro- 
^ posal describing a retrospective Union Catalog 
• 2. to provide easy access to the collections of the major academic 
I libraries and the State Library for the purpose of interlibrary ' 
loan. 

3. to make a computer printout of the Catalog available to all the 
original participants and to as many other libraries as possible— 
especially those served by the State Library. The goal vill be. 
to print 250,000 numbers. Fifty copies of the prin+.out will be 
made, bound and distributed. 

Utility 

■ The catalog is used as follows. -A librarian endeavoring to locate a 



book records the LC card mur.ber at the tir.e of veri.-ing tho author ...d title. 

The librarian then checks the LC card nunfoer a^aan-o the list to ascertain the 

possible location of the title. The title vould be requesteci by author and 

title from the lib:-8j:<y ovnir.s the book. 

The titles will include the complete collection of the State Library 
having LC card nuiabers (about 100.000 titles), and about 150.000 from" the con.- 
bined collections of LSU-Eaton Rouge. LSU-New Orleans.- .3L. and Louisiana Tech 
University. 

During the past year, the University of Southwestern Louisiana's com- 
puter has been csed list the current acquisitions contributed by the Loui- 
siana State Library, the New Orleans Public Library, and the following aca- 
demic libraries: Louisiana Tech, University of Southwestern Louisiana. LSU- 
Baton Rouge, LSU Medical Center. Grambling, Centenary. LSU-Alexandria. South- 
eastern, Northwestern, Northeastern, Loyola. LSU-Shreveport . LSU-New Orleans 
and Nicholls State. About 70.000 volumes representing 56,000 titles have been 
listed so far in the current catalog. Even though use of this limited collec- 
tion of titles can be expected to be considerably less than use of a full 
retrospective listing would be, there has been a demonstrable use for inter- 
library loan. Interlibrary loan data for all the participating libraries is 
not yet available, so that no specific figures or percentages of requests found 
can be given at this tine. 

Use of the projected 250.000 volume retrospective catalog should be sub- 
-^tantially greater than the ^0,000 volume 'current catalog. Indeed, it will be 
possible to conbine the two catalogs, making even greater use likely. 
Methodology 

Dur?ng this phase of the project the five libraries represented by mem- 
• bers of the Union. Catalog Committee will attempt to extract and prepare for com- 



puter input a sul)sts.ntial portion of their holcUnr.. of boo];3 vith LC card nui.- 
bers. The five libraries and their projected nu^nbcr of contributions are: 

Louisiana State Library 100,000 

50,000 

La. Tech 1*0,000 
LSU-Baton Rouge 50 OOO 

LSU-New Orleans IfO,'oOO 

. This totals to 280,000 numbers, but it should be understood that such a total 
can be no more than a rough -pi^ject ion because of the many factors involved 
such as libraries, people, books, equipment and .supplies. The goal has there- 
fore been set at 250,000. 

The inclusion of these libraries does not necessarily exclude other 
libraries from participating in this phase of the project. Other libraries will 
be included-if their data can be prepared-but will not be funded from this 
budget. I^e ultimate goal, of course, is to include as many libraries and as 
ir.any volumes as possible, therefore other funds will be sought from the Council 
on Library Resources or other sources. 

The ultimate goal will still be the one-and-one-half to two million LC 
numbers projected in the, original proposal. 

Each of the several participating libraries will keypunch the LC card num- 
ber for th^ contracted number of titles in its collection, or contract to have 
them done. ■ • 

Criteria for Selection - of Particiriating Libraries 

The five libraries participating in this phase of the project are all but 
one of those represented on the committee. The pre-eJcistence of this committee 
made possible a quick agreement in a complex situation. These five libraries 
are the largest of all the participants in the original project, and have also 
contributed the largest number of holdings to the current catalog. ' Another fac- 
tor contributing to their agreement is the availability of keypunch equipment 



or their willingness to asr,u,ne kejTunoh rosponoiMlity for the other participant. 
The five participatins libraries are-. 

Louisiana State Library ., 

University of Southwestern Louisiana 

Louisiana Tech University 

Louisiana State University - Baton Rouge 

Louisiana State University - Kew Orleans 

Budget 

By far the greatest portion of the budget will be expended to support 
clerics! and keypunching costs by the participating libraries. The clerical 
costs will vary, widely from library to library. For example, at Louisiana 
State Library the particular form of their card" catalog will make it much 
more difficult to extract LC card numbers than at many of the other libraries. 
Hence ISL's clerical costs will be substantially higher than in the other 
libraries. It should be noted, however , that there is substantial justifica- 
tion for including the State Library. The State Library has no restrictions 
whatsoever on loaning any of its books to any other library in the State; 
andloaning to other libraries is one of its primary services. In fact, it 
might be suggested that no cost should be spared in listing the State Library's 
holdings for the benefit of all the other libraries. 

For internal reasons, two libraries, LSU-Baton Rouge and LSU-New Orleans, 
cannot contribute their indirect costs toward the matching part of the budget. 
And since the Louisiana State Library is funded to a great extent by federal 
funds, it cannot contribute anything to the matching portion. LSU-Baton" Rouge 
vlll keypunch both its own LC card numbers and those of Louisiana State 
Library, hence its keypunching budget is substantially larger than those of 
the other participants. 
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$3,000.00 



Budget 

Part I. Funds to be expended from grant. 
Salaries 

^ ^" S'^i^Srs!^'' Louisiana State Library) to extract 

A. LSU-B.R. operators ($2123.00) 2,123.00 

^ B. LSU-B.R. indirect costs (6t8.,00) 678. 00 

■■ C. LSU-N.O. operators (330.00) 330.00 

^ D. LSU-N.O. indirect costs (15U.OO) 15U.OO 

E. USL operators (1»58.00) 

Z^F. La. Tech operators (1>57.00) 
Contractual Services 

3. Computer time, Spectra, Model U6, $200/hr., for at 
least 2 hours 

^' aid"piper^° °^ ' of masters 

Supplies 

5. - Punch card -stock, to punch 250,000 numbers,. U to a card: 

§ $?20/box Pl^s 10 extra, {2 boxes 

Part II. Matching funds. 
Salaries * 

6. Administrative and Supervisory 

A. Project Director, 10^ of time from March 1, 1071 

to June 30, 1971 .. 60O.OO 



1»58.00 
1»57.00 

1»00.00 
350.00 



50.. 00 _ 
Total $8,000.00 



{ r, 



B. Frosrsixaor and data procossinL' sm;o^'vlsoi* 

10?.: of tine froM Ilarch 1, ic,'(l to* Juris^so' I971 

C. Ateinistretors and siipca-visory ti:-e fmn. 

(1) LSU-Eaton Rouge . ' 

(2) La. Tech 

(3) LSU-ilev Oi-leans 
(1*) USL 

D. Secretarial help, USL, 10% of time ' • 

^* ?S^''/^f institutions estimated 
^07, of Item 1, above, J* libraries 

7. Keypunch verif icatic;) at L:3U-B.R. , USL, LSU-N.O. and 
Jja. Tech 

Contractual Services 

8. Keypunch rental - li IK-I 029, at $72/no. for k mo. 

9. Time-sharing terminal, data phone set and Bel^ 
Telephone charges 

10. -Additional Computer tine. Spectra, Model 46, lS200/hr., 
2 hours ' 

11. Communication, telephones, postage 
Materials. Supplies, Ejuiment 

12. Computer printing paper 
►Travel 

13. In State, between libraries for project conferences, 
5 persons, at least 3 trips, @ $15/trip 

Indirect Costs 

USL. 26.6 of the following 

A. Item 2E 1*58.00 

B. Item 3 1*00.00 

C. Item 1* 350.00 



325.00 

500.00 
1*90.00 

500.00 

220.00 
1,200.00 
3,000.00 

1,152.00 

50.00 

1*00.00 
100.00 

20.00 



125.00 
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D. Item 5 50. OO 

' E. Item 6a 600.00 . 

( 

\ 

F. Item 6B 325.00 

G. Item 6d 220.00 

H. 1/1» of Item 6e 300.00 

I. 13.3/^ of Item 7 liOO.OO 
J. 1/5 of Item 8 230.00 
K. Item 10 50.00 
L. Item 11 1*00.00 
M. 1/5 of Items 12, 13, ik 2lt5.00 

28.6^ of $U,028.00 1,152.00 

15. LTU - 26.32% of following: ^ 

A. Item 2F 1»57.00 

B. Item 6C(2) 1»90.00 

C. 1/1» of Item 6e 300.00 

D. 13.3^ of Item 7 1*00.00 

E. 1/5 of Item 8 230.00 

F. 1/5 of Items 12 &* ll» Its.pp 

26.32^ of 1,922.00 506.00 

16. LSU-N.O. - 31.8JK of following: 

• A. Item 6c(3) "500.00 

B. 1/k of Item 6E 300.00 

C. 13. 3^ of Item 7 1*00.00 

D. 1/5 of Item 8 230.00 

E. 1/5 of Items 12 fc ll» kS.OO 

31.8% of $1,1*75.00 1^69.00 
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17. LSU-B.R. -31.9% of folloTdng: 



( ) 



A. Item 6c(l) 

B. 1/k of Item 6e 

C. 3/5 of Item 7 

D. 2/5 of Item 8 

E. 1/5 of Items 12, ik 

31.9% of 

Total matching 



500.00 
300.00 
1,800.00 
k6l. 00 
k5.00 
$3,106.00 



Total project cost 



Total amotmt of request 



991.00 



$12,1*00.00 
$20,li00.00 
$8,000.00 



13 



r 



PROPOSAL TO CREATE A RETROSPECTIVE UNION CATALOG OF BOOKS 
IN PARTICIPATING LOUISIANA LIBRARIES BASED ON LIBRARY OF 
CONGRESS CARD NUMBERS USING THE COMPUTER TO SORT AMD LIST 
THE NUMBERS IN PRINTED FORM 
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PROPOSAL TO CREATE A RETROSPECTIVE UNION CATALOG OF BOOKS 
IN PARTICIPATING LOUISIANA LIBRARIES BASED ON LIBRARY OF 
CONGRESS CARD NUMBERS USING THE COMPUTER TO SORT AND LIST 
THE NUMB.ERS IN PRINTED FORM 

PHASE TWO - Data Input, Storage and Retrieval 

Purpose: ^ase. Two of the retrospective project will consist of storing all 
the LC card numbars on a magnetic disk, using the University of 
Southwestern Louisiana's computer facilities, in such form as to 
allow retrieval of the Individual numbers either by a paper listing 
or through a time-sharing remote access terminal. These terminals 
could be either teletypewriters or video display devices. 

Part of the project will be to determine which of the two retrieval 
devices would be most economical or practical. Choice will 'depend ' 

^ ' yol-me of requests and (2) the comparative costs 
of either approach. If the paper print-out is chosen it will mean 
printing a periodic updated list of the LC numbers . There is a 
demonstrated convenience in using the printed list although to pro- • 
duce the list is time-consuming and the list would contain a very 
large nmber of numbers which would never be consulted so much of the 
listing wovuld be extrcmeous. 

On-line terminals, on the other hand, although initially expensive 
and with continuing maintenance costs, can also be used for many 
other functions. 

V_ Methodology: Data on punch card or paper tape will be sent to the University of 

Southwestern Louisiana, loaded into the computer, stored direatly 
on disks, to be sorted in format readily retrievable. Terminal 
time-sharing devices will be installed on the premises of selected 
participants so that any of the participants could call the computer 
directly and receive an immediate response. (Time needed to input 
the data once acquired should be very short. However, the time 
needed for feasibility testing could be as long as a year). 

Those libraries without a time-sharing terminal co'ild either 
telephone USL directly or send a message on existing TWX installa- 
tions and VSL would in turn, query the computer. 
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Budget 



Salaries 



1. 
2. 
3. 
k. 

5. 



Project Director § 10^ of 12 mo. 
Programmer-analyst g 10% of 12 mo. 
Statisticsa Consiiltants 
Secretary g 10% of 12 mo. 
Fringe benefits, 10% of items 1 - 



Contractual Servijea 



6. 
7. 

8. 
9. 



Computer, ^ectra 70, Model 1»6, $200/hr., 20 hrs. 
Teletypewriter time-sharing terminals, 
0, at $85 /mo., 12 months 

50 copies 



Communication, telephones, postage 
Materials. Supplies, Equipment 



$1,800.00 
1,000.00 
700.00 
650.00 
1*15.00 



1*, 000. 00 

6,120.00 
2,000.00 
250.00 



lb. 
11. 

12. 



13. 



Travel 

Ik. 
15. 

Total 

16. 
17. 
18. 
19. 
20. 
21. 



Magne'tlc Disk /a 

Display Cthode Hay Tli^^X' JlSSSi"^'"'""'"^ 
2^^TZ.^ 1.000,000 numbers, UOO numbars/shaet: °° 

Monroe I655 desk calculator - 7^^*°° 

3 9 700 • 00 



national, 3 trips § I»00 each 

In state, between libraries and for project conferences 



Miscellaneous, 10% of -items 1 - 15 
Total Direct Costs (sum of items 1 - 16) 
^direct Costs, 26. 32^ of direct costs (item 17) 
Total Project Cost (item 17-18) ^ " 

Less USL's Contribution (item 18) 
Total n-oposed Budget (rounded) 



1,200.00 

33,372.00 

3,337.0q 
36,709.00 

9.662.00 
U6,371.00 
-9,662.00 

36,700.00 
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A ONE MILLION VOLUME COMPUTER OUTPUT MICROFICHE NUMERICAL UNION 
CATALOG IN LOUISIANA, WITH A STATISTICAL SUMMARY 
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ABSTRACT 



A iinlon catalog of 1,100,000 books on computer output micro- 
fiche in twenty-one Louisiana libraries is described. The catalog, 
called MR for Louisiana Num erical Register , consists not of biblio- 
graphic information, but primarily of the LC card order number and 
letter codes for the libraries holding the book. The computer pro- 
grams, the data bank and output are describe-' The programs pro- 
vide the capability for listing two million or more books. JJ.so 
described are the elaborate by-product statistical tabulations 
which provide a rich source for analysis. 
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A ONS MILLION VOLUl-E COMPUTER OUTPUT MICROFICHE mSRICAL UTIION CATALOG IN 

LOUISIANA, WITH A STATISTICAL SUI-E-IARY 



WILLIAI4 E. MCGRATH: Director of Libraries, and DONALD SIMON: Systems Analyst 
and Computer Progrananer, University of Southwestern Louisiana Library, 
Lafayette, Louisiana. 

Twenty-one Louisiana libraries have produced on Coaputer Output Micro- 
fiche (COM) a Union Catalog containing locations for 1,100,000 books. About 
150,000 of these are current acquisitions (books acquired in the last two 
years); the rest are volumes in the retrospective collections of ten of the 
twenty-one libraries. The Numerical Register of Books in Louisiana Llbrar- 
ies, as the Catalog is now entitled, is the second step toward what is hoped 
will be a comprehensive current and retrospective list of two million vol- 
umes or more, the estimated holdings of the participating libraries. The 
first was a conventionally printed Register of 550,000 books, issued in 1971 
and distributed to 50 Louisiana libraries. 

The new Register is not a bibliography. It includes no bibliographic 
information. It is a location devlc.? for books whose bibliographic infor- 
mation is already known, and includes nothing that is not also listed by the 
Library of Congress . The title was; deHberately chosen to distinguish it 
from an older bibliographic Louisiana Union Catalog . All books listed in 
the Register are those having an LC number; indeed the LC nuuiber is the 
entry. The term "numerical" was chosen because we anticipate using other 
nnmbers besides the LC number—e.g., the Mansell number, and the ISBK. 

The LC card order number is the nearest to a universal book ntmiber we 
have. This fact is put to good use tj the Library of Congress in its own 
BUC - Register of Additional Locations . There are other LC number indexes, 
tut thej are not union catalogs. (The Mansell number, of course, will be 
very uste-nl when pu'blication of the OTJC - Pre-195g Imprints is complete) . 
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Many more titles can be represented on a page by number codes than by 
complete bibliosraphic data, say 600 corapared to 9. Unit costs are, there- 
fore, much less. The first edition (l9Yl) containing 550.0OO volumes vas 
produced for an estinated total cost of $20,600-$8,600 grant plus $lli,000 
absorbed. One hundred copies of the Register vere printed in conventional 
form with approximate overall unit costs for keypunching, computer, travel, 
salaries and printing, as follows: 

In terms of grant In terms of total funds, 
funds only grant plus absorbed 

Per title entry 2.5^ g.o^ 

Per volume entry 1,6^ 3 9^ 

The second edition (November, 1972) contains over 1,100,000 volumes and 
In tenns of the second grant, was produced on Computer Output Microfiche 
for an estimated total cost of $31,200, i.e., $10,000 grant plus $21,200 
absorbed. (Reproduction coats for the COM are negligible. For an original 
copy of 5 fiche, containing all 1,100,000 volumes, we were charged $25 by 
a commercial firm, and for extra copies, $3 each. Copies for distribution 
will be sold at a slightly higher price). Unit costs for the COM edition 



are 



In terms of second In terms of total funds, 
grant funds only second grant -plus absorbed 

Per title entry 1.8^ 5.6^ 

Per volume entry ,9^ 2.8^ 

Obit costs camputed on the basis of total costs to date, suggest that they 

ranalii relatively constant from cumulation to cumulation. 

The concept of a numerical register is not new. The idea was discussed 

at length In a proposal by Hany Dewey (l) almost a generation ago in which 
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he espoused all the essential ideas and again in 1965 by Louis Schreiber 
(2) . They argued that if the bibliographic data, including the LC number 
vere already in hand, one could then merely look up the number in a numer- 
ical union catalog to deteraine a location. Goldstein and others (3) 
have also studied what they called the "Schreiber catalog" and have pro- 
duced a sa-nple computer printout of LC numbers. Computer output micro- 
fiche, on the other hand, was not anticipated in the original concept. 
It has made reproduction and distribution cheap, fast and eminently 

feasible. The history of the Register and its rationale have been discussed 
more fully by McGrath (k). 

PROGRAMS COMPRISING THE UNION CATALOG SYSTEM 

The Union Catalog data record is shown below. The first three fields 
are the familiar LC card order number. 

(1) (2) (3) (U) 

ALPHA Year or Serial Library 
series numeric number 
series within 
numeric 
series 

Agr 69 ..235U c 

U) Aliiha series prefix—this data field nay contain froml to 1* alpha- 
betic characters denoting a special series. 

(2) Numeric series prefix— this data field may contain 1 or 2 digits. 

(3) Serial number— this data field nay contain up to 6 numeric digits. 
(U) Alphabetic library designation code— this field contains a pre- 

assigned alphabetic code (up to 26) designating the participating 

f 

library. 

The three prograns comprising the Union Catalog sy^en which use the 
tocre data record are shown in Figure 1 and described below. 

zz 
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liNRSDT Progran 

LMREDT is an editing progrem which exaniines all card input data to 
determine whether acceptable or not. 

Each data field as shown above is examined as follavjs: 

Field 1 for the presence and rejection of non-alphabetic characters 
and also to determine if the alphabetic code is a member of the 
accepted set of codes obtained from the Library of Congress; the 
accepted records are transferred to a magnetic tape file for sub- 
sequent use; 

Fields 2 and 3 for the presence and rejection of non-numeric char- 
* acters; 

Field k to determine if caphabetlc. 
EMRSRT Program 

UIBSRT 'is a sorting program which sorts aU records on the above men- 
tioned tape file. The major sort key is the numeric prefix. Field 2. The 
minor sort keys in order of the sort sequence are: 

Field 1 — the alphabetic special series indicator; 

Field 3~the book serial nxmber; 

Field U— the library code designation. 
UTELST Program 

IJIRLST is the main program which uses the sorted input data tape to: 

a. create a single record for each unique LC number containing 
the library code designation of each library having this 
particular book; 

b. produce a listing of the above records in chronological 
order; 



23 



McGrath and Sinon, 12/13/72 . ^ 

c. enter into a meaory matrix the combinations of libraries cre- 
ated in part (2); combinations are then counted; each tine a 
combination is encountered, the matrix is searched ?ror a 
match; if a match is found, the corresponding matrix position 
is incremented by. one; if no match is found, a new matrix 
position is created with the new combination and the corres- 
ponding count initialized to one; this routine also provides 
for a total count of each library's contributions plus a 
grand total of all libraries' contributions; 
d. tabulate, from the data compiled in (c) above, several elab- 
orate tables of summary statistics; these statistics are des- 
cribed later in this paper. 
The number of libraries the program mRLST can accomodate is a variable 
and is entered as a run-time parameter along with the library names and 
code designations. The main program occupies approximately 150,000 bytes 
of core memory. 
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Figure 1.' Flov Chart of the Prog rams Comprising the Register Svstan. 
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THE OUTPUT 

A sample of the Register entries appears in Figure 2. A simple one- 
letter designation was used to identify each library rather than the usual 
NUC designation in order to save space in the printout. These letters 

« 

appear alphabetically to the right of each LC number. A typical page of 
the Refsister contains 10 columns of up to six-digit LC numbers, with the 
two-digit series number appearing only once at the beginning of each ser- 
ies. Thus each page contains about 600 LC numbers. The latest cumulation 
of 1,100,000 volumes (560,000 LC numbers) consists of nearly 1,000 pages. 
The entire output was produced on 5 pieces of fiche directly from the 
cumulated tape. The COM program was written by the commercial firm which 
contracted to run it. 

The computer output microfiche was issued on five Ux6 pieces in l»2X. 
Each piece contains 208 pages and each page contains an average of 1126 
volumes and 573 titles. The data can be produced on 2hX fiche as weD. as 
roll film. 
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Figure 2. Portion of a typical page of the conputer print-out showing .the 
z-digit 76 . and 77 series, a typical prefix~PS, the serial nuffi- 
Ders with the series, and letter codes to the right of each 
' * 11 o'^^f'T. ^n"" ,!*^Pl« » Library A has the book 77-5 ; seven 
liDraries— A, B, C, M, H, 0, and Z hold the book 77-75937. 
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STATISTICAL SUMMARY 

The large samples of holdings (from an initial 5.000 numbers, through 
successive cumulations to 90.000 and, the most recent, 1,100,000) provide 
an excellent data base for statistical analysis. We believe the samples 
may be the largest title by title comparison of monographs ever tabulated 
in this fonaat. Very little analysis is presented in this paper, but the 
database and its format vill be explained. Even without analysis, many 
interesting observations can be made. 

Most of the tabulations are designed to throw light on the various 
•aspects of the overlap problem, since a decisive factor in det,ennining 
the utility of the Register is a knowledge of the number of titles held 
m common by all the libraries. Over the years there has been continuing, 
interest in overlap. Probably the first and most elaborate of the early 
studies vas by Leroy Merritt (5), and one of the most recent by Leonard, 
Maier and Dougherty (6). Continuing interest is expressed in such proc- 
lamations as that by Ellsvorth Mason where he claims that materials are 
'"being acquired in duplications that are rather staggering across the 
country." (7). 

The following statistics were tabulated from input for current acqui- 
sitions, the most recent being the 90.302 total, rather than the retro- 
spective and current totals in the production runs.. .The 90,302 vol- 
umes were acquired,for the most part, during the two year period faU, 
1969 to fall, 1971. The statistics show holdings for sixteen libraries. 
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The Basic Tabulation-Titles Held in Corunon bv Uniaue Combinat.'cn. 






Libraries = — ° . 




The basic tabulation sections of which are shovn in Table I, actually 




fill seven pages of computer printout. The tabulation is designed so that 




each unique and actual combination of libraries is separately listed, and 




the books held by each combination are counted. Thus, in the Table, 




although the total number of books held in common by Libraries A and B 


i 

i ' ■ 


are 127, the number of books held in common by them and no other library 




i 


is only 52. The number of books held by Libraries A, B and no 






other library is l8. None of these l8 are included in the cot»pt of 52, 






nor none of the 52 in the l8. They are mutually exclusive But the l8. 






plus the 32, plus the smaU counts in each 6f the other combinations in 




o 


vhich A and B share holdings is 127. 




The percentages of compon holdings for each combination is also given, 






except for reasons of space, whenever the percentage is less than .01. 






Thus libraries A and B have .kB% in common of their total combined hold- 






ings of 10,688 volumes. 






Interesting to note that of the 65,535 possible combinations, in 






only kUk combinations did the percentage of common holdings exceed .01%, 






and in only 8 did the percentage exceed 1%. Of these, the highest is 






5.h3% (A and Z). This 3.h3% means that 678 of A and Z's comnon holdings 






were held by no other library. The total of A and Z»8 common holdings 






that were also held by other libraries is 1315, or about 10.5JS of 12,1»70. 






Again this is the highest percentage of any combination. All other com- 






. 'binatlons have less than 10%. 
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Summary of Titles Held In Comnon 

The basic tabulation of titles held in coimion is summarized in 
Table 2. Taking the first row across the page, Column 1 is the number 
of libraries from 1 to l6 in each combination. Column 2 is the tptal 
number of titles coiinted in all combinations. For example, 59,907 
titles exist in unique copy, thus there were only 59,907 copies (col- 
umn 3), but there were only 8 titles which as many as 9 libraries held, 
for a total of 72 copies (column 3). 

Column 1* shows that all l6 libraries contributed unique titles and 
that there were 117 different combinations of two libraries, out of a pos- 
sible 120 (column 5). Thus there were three combinations of two libraries 
vhich had no titles in camnon. It is also most interesting that there 
'were only seven combinations of nine libraries out of a possible ll.UUo, 
and no combinations of ten or larger. 

According to the binomial distribution, there are 65,535 theoretical 
ways that l6 libraries can combine (total, column 5), whereas, in this 
sample, only l,l82 combinations occurred (total, column k) . 

Column 6 is the result of column 2 divided by col\jmn U. Thus 377l».19 
is the average number of unique titles contributed by each library. 7l».92 
• is the average number held by any combination of two libraries, and 6.89 
is the average held by any combination of three. " 
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Stimmary of Each Library's tMtiplicated Titles 

The administrators of each library are especially interested to 
know how many of their own titles are also held by other libraries. 
This inforaation for total input (i.e.. for titles with LC prefixes 
from 1900 to the present) is given in Table 3. (Tables were also pro- 
duced giving the same kind of information by decade and for the last 
two years, but are not reproduced here.) 
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The column labels are self explanatory, but it may be observed that the 
total in Column 5, 30,395, equals the difference between the total copies, 
90,302 (Column 3, Table 2) and the number of titles held by one library 
only, 59,907 (Columns 2 and 3, Table 2). 

Distribution of Titles .P ublished and Multinlicated by Decade . 
Table k shows that the very largest overlap, in current acqvii sit ions, 
occurs among books with recent imprints. This is to be expected since 
these figures do not make any comparison to older books recently 
acquired by one library to those already in another library, and since 
the acquisition of older books is ftom a much larger universe than 
that for current books. 
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. Distribution of Contributed Titles Published and !4ultiplicated 
by Decade (Titles acquired from I969 to 1971). 



Imprint 
Period 


Number of Titles 
Contributed 


% of Titles 
Contributed 


Number of Volumes 
MultiBlicated 


% of Total 

Volumes 
Multiulicated 


1900-1909 


1U83 


2.05 


23 


.13 


1910-1919 


10l»9 


l.I»5 


29 


.16 


1920-1929 


1180 


1.63 


22 


.12 


1930-1939 


1816 


2.51 


7k 


.In 


19l»0-l9l»9 


2539 


3.51 


102 


.57 


1950-1959 


5353 


l.ko 


361 


2.01 


1960-1971 


58gi? 


81. In 


17356 


96. 5Q 


. Totals 


72335 


100.00 

• 

• 


17967 


100.00 
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OTHER SUMMARY STATISTICS 

The foregoing tables illustrate the kind of tabulations that can be 
made with this type of data. More detailed tables can be compiled, and 
indeed were— e.g., tables giving the percentage of books acquired for each 
year and each decade for each library, with 10 year totals and averages. 
Other possibilities would be frequency distributions and summaries for < 
clusters of similar libraries. 

This material awaits analysis. We believe it contains many insights 
heretofore unsuspected. 

FUTURE FLANS 

Since the data input is so readily updatable, plans are being made 
to fund the extraction and keypunching of LC numbers in the remaining 
retrospective collections of the participating libraries. These librar- 
ies contain an estimated total of two million volumes. Succeeding cumu- 
lations will be readily produced on COM. Most of the cost has heen for 
extracting retrospective numbers from card catalogs . Once the remaining 
retrospective collections are ctaaxilated, costs for cumtilating current 
input will be negligiWe. 

Any final catalog of course can never list complete holdings since 
each library has many titles without LC numbers. Those titles cpuld be 
listed in more conventional form and since they are in a minority, the 
expense must be far more reasonable than it would to reproduce entire 
holdings in contventionalK folia; 

So far we htive said nothing about other aspects of the project. In 
committee discussions, however, much has been said about the feasibility 
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of using the LC card number to access the information in other major proj- 
ects such as and possibly even the data bank in the Ohio College 

Library Resources Center. Technically, it is feasible to print a conven- 
tional bibliographic catalog by matching up our LC numbers with titles 
listed in the current MARC tapes; pragmatically and economically, of 
course, it is another natter. 

Other possibilities are to print a list of specialized holdings by 
accessing the subject headings on the MARC tapes, assignment of special- 
ized acquisitions, and the gathering of information which might effect 
development of a Joint processing center. 
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PREDICTIXG TITLE I.X'LTIPLICATIOX ( OVERLAP ) IK A" 
UNION CATALOG OF SIXTEEi: LOUISIANA LIBRARIES 
USING R2GRSSSI0X ANALYSIS 



William E. McQrath, Dona2d Rinon and Dr. Peter Dickinson 
University of Southwestern Louisiana 
Lafayette, Louisiana 

Introduction ^ 

^^^^^^^^^^^^^^^^^^ »t- 

Sixteen Louisiana libraries are regularly contributing a record of 
their current acquisitions to a union catalog compiled by a computer at 
the University of Southwestern Louisiana. The libraries include one pub^- 
lie library, and the state library; the rest are academic libraries. 
Ob.1 active 

The union catalog is being cor.piled on an experimental basis to 
detennine whether its practicality and utility is satisfactory enough to 
Justify its continuation. A" decisive factor in determining its utility 
is a knowledge of the number of titles held in conmon by all the librar- 
ies. It is a simple matter to determine the number of multiplications 
from the existing record by comparing the unique Library of Congress 
card number for each book contributed* It is much more difficult, to 

The authors wish to thank the Louisiana Library Association Corxiittee 
on the Computerized Union Catalog for making this study possible. JIo 
endorsement of the findings by the Committee, nor by the Association 
- is implied, however. The conclusions and inferences are those of the 
authors only. 
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detercine v;hat the r.vjlt,iplication vouin ne ppveral years? fror. nov when 
presumably the file would be nuch iareer. The question is important 
because the participants would like to know whether the catalog offers 
then any more than their ovn catalogs. If nultiplication were high, 
then the catalog would offer very little to the participants except 
perhaps a way to distribute der.and over all the libraries and to take 
demand load off of the large libraries. If r.ultiplication were low. 
then there would be aany r.ore unique titles in the systea than any one 
library could possibly acquire by itself. 

Several prior studies have attacked the probleir: of nultiplication?^^. 
(Most authors have used the term "duplication", rarely distinguishing be- 
tween duplication, triplication, quadruplication, etc.) But none, so far 
as we know, have tried to determine the precise nathenatical or statisti- 
cal relationship between total input and multiplications. Indeed it is 
often remarked that multiplication is exponential but studies to support 
this vague statement are elusive. 

The question of predicting multiplication can be_ approached in sev- 
eral ways. One promising approach would be to ' determine the functional 
or statistical distribution of unique titles, duplicated titles, tripli- 
cated titles, etc.. among all the libraries. If this distribution could 
be determined, then it would hold true, no matter how many titles were 
input, nor how many fibraries participated. More important, the distri- 
bution would presumably hold true for any group of libraries! The func- 
tion for the known distr ition could then be used to predict multiplica- 
tion in many situations. . wever. this interesting question is being 



left for another paper. 

In this paper, only the linear and polynomial aspects of total mlti- 
Plications vill be tested. The statistical =>odel for the relationships 
is represented by 

«he« Y is th. otservefl vUue. X, U the factor that effects the resi»nse 
"a e is rando. error. This nodel v<^a enahle us to predict the nutber 
Of future multiplications fro» the tre^ d^strated hy the existing data 
«ithout a tocledge of the functional dlstrihutlon. He are a«re of the 
hasards in predicting future values f«n a linear or polynonlal. equation, 
hence our results vUl he expressed cautiously In te»s of confidence 
limits. 

Experinen tal Procednr-a 

Data consisted of a record for each book vith an LC card number cur- 
rently cataloged (i.e. . acquired) by each participant. Over a period of 
one year, nearly 60.000 of these numbers were submitted to the University 
Of Southwestern Louisiana Library according to a specified st:u.dard for- 
«nat~l.e.. the LC card number for each volume, with a code letter for the 
participating library. Thus. 

69-3I172 A 

69-3U72 C 
69-31*7^ Z 

Identify the same book held by three libraries. A. C and Z. 



The sanple consists of all books acquired by l6 libraries after Sep- 
tember. 1969; however, r.any of the books listed were actually published 
prior to 1969. At this tine we have no way of knowing whether any of the 
libraries already owned pre-1969 i.:prints which appear in this sanple. 
However. 1*1.^ of the I966/70 books in our sar.ple were nultiplicated, where- 
as 13.6% Of the 1900/67 books in the sample were .ultiplicated. Another 
source of possible but slight bias .:ould be where two or .ore editions 
of the sane title, each with a different LC nur.ber, were included in 
the sanple. ^Vhether or not such editions constitute multiplications is 
a matter of opinion. 

The study analyzes the smnnary statistics fr™ six substantial emu- 
lations printed by USL's RCA Spectra Co,nputer over a period of one year. 
The suMnary statistics vere «=tually a by-product of the prdncljae M 
card nunber listings. The s„=ary statistics Include the total nuBber of 
voltes contributed by the sixteen participants, and the total nu«ber of 
volumes multiplicated-that is. the total number of copies as "indic^eT^^ 
by the number of libraries holding copies. Thus if twelve volumes vers " 
contributed by three libraries, and five vere held by no more than one 
library, the rest would have to be titles vith extra copies as tn the fol- 



lowing: 



Total Tltltis Total Copies 
Held by 1 library 5 5 
Held by 2 libraries 2 k\ 
Held by 3 libraries 1 3) =^^*iplications 

Total 8 12 



MoGrath 



Thus there are 8 r.inus 5 = 3 titles with extra copies and 12 rdnus 5 = 7 
multiplications. These extra copies are what are referred to in this 
paper as "multiplications." The independent variable, X. is the number 
Of volumes put in, and the dependent variable. ^he total nunber of 

multiplications. In the example above X and Y are 12 and 7 respectively. 
The actual data for the six accumulations during the year are listed 

•v^ 

Table 1. Statistical data sumary 



in Table 1< 



Accunulations Kunber of Volumes (X) Ilunber of I^iultiplications 



(Y) 



1 


15,785 


2,123 


2 


26,076 




3 


32,035 


6,729 


k 


.U,172 


12,179 


5 


50,109 


111, 799 


6 


57.,630 


17,786 



Ts8t for ft Linear Rrfftt<»»ev,<^ 

The data vas submitted to a fit, by the least 
linear equation. 



squares method, of the 



y « a + bX 

and the analysis, of variance is summarized in Table 2. 



The fitted eoua- 



tion is 



Y u .I»777 + .386X. 



Source 



Table 2. AICOVA for linear recression. 



(if SU.T. of Squares .Mean Squares F 



Due to regression 1 i.81;9 • lo^ 
Hesidual ^..JOO • 106 



1.81i9 ' 108 U35.06* 
' 105 



' Total 



5 1.866 • 108 



3 



•Value of P « for 1,1. if to reject K„:8=o Is lo6 



The «,alysls of variance shows teat we can substantially reject the 
hypothesis (6=0) that there is no linear relationship between the nunber 
Of volumes put in ana the nud>er «ltipl:cated. We could safely assu=^ 
that there is a linear relationship and for all lnter.ts and purposes we 
could use the linear equation to predict the nur.ber of riultiplicatlons 
so long as we stressed our predictions within confidence linlts and so 
long as the size of the catalog does not outgrow the usefulness of the 
confidence. The confidence Units are sho™ i„ the graph in Figure 1. 
The graph shows that the data points through which the predicted lines 
has been drawn. «re contained within the two outer lines of the confi- 
dence belt. As the predicted I'ine approaches the outer reaches, the con- 
fidence belt beco=.es Wider and thus any prediction we aake for future 
multiplications becoses less accurate. 

The graph also shows a very slow but obvious curvature of the actual 
data. AS said before, we would be perfectly justified in Baking predio- 



tions fror. the linear for.^ if vc are s-.isfio.; vith the accuracy dictated 
by the confidence lir.its and vlr.h the vr.cv:M,^e that prediction of future 
values will have nuch less confidence. If we are interested in greater 
accuracy, however, the slight curvature auggests that we extend our anal- 
ysis to a test of a higher order-~fcr exanple, the quadratic or cubic 
forms of regression. 
Polynomial Test 

The standard polynon:ial coi^puter prograr. designated 3:^D05R, in EIv^) ' 
Biomedical Computer Programs'* was used for this part of the investigation. 
This progra^i calculates the su.-. of squares, the mean square, the F ratio 
and other statistics, due to regression of the dependent variable for 
each of successively higher orders of the independent variable. In addi- 
tion to the standard AIvOVA tables for each order, the program prints a 
final iUWA table consisting of the sun of squares for each term-linear 
quadratic, cubic, etc. For this test, third order was deemed sufficient, 
so no higher order was computed. The analysis of variance for the three 
degrees are given in Table 3. 

Table 3. Analysis of variance for 3 degree polynomial regression 
Source df Sum of Squares Mean Squares P 



Linear Term 1 181»,959.993.1» l81.,959.993A 5,l62.61»9 

Quadratic Term 1 1,230.560.00 1,230,560.00 3l».35» 

Cubic Terr i 391,808.00 391,808.00 iq.pU 

Residua3^^2^ 71,653.00 35,826.562 

Total 'i -iRf^ ^qli.Ollt.Uo 



. •Value Of ? at a for 1.2 df to re.lect H,:.% = 0 is 1ft. 5 
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We see at once that the quadratic tern is significant. The relationship 
between the total volur.es put in and titles n;ultiplicated is not linear, 
nor is it cubic. It is quadratic. Here, the fitted equation is 

Y = -1708 + .I896X + .0000026x2 
Referring again to the graph in Figure 1, and to the very slight trend 
to curve upward, we see that titles multiplicated are increasing at an 
increasing rate-albeit a slow rate. The curving trend, then, is slight 
but significant. 

However, there is not too r.uch Justification for using the quadra- 
tic term since the linear terr. accounts for r.ost of the variation as we 
can see when we co..:pute the coefficient of determination. r2 which is 

i.86i . 10^ * •?908 

or 9958. 
Conclusion 

Since the quadratic term is only slightly significant (i.e.. con- 
pared to the linear ter.) it is as we said before, a natter of choice 
Whether we use the linear or quadratic equation for prediction. Table kA 
gives both linear and quadratic predictions for each of the given values 
of input volumes. The quadratic predictions, however, are undoubtedly 
better than the linear, as shown by the smaller residual values in the 
quadratic column. 



Actual 



Linear 



Quadratic* 



Input 


^^ultipli- 

cttion ■ 


Predicted 


Residual 


Predicted 


Residual 


15,785 


2,123 


1,318.2 


805 


2,155 


-32 


26,076 


'^,911* 


5, 291. 8 J 


-378^ 


4,739 


175 


32,035 


6,729 


7,592.8 


-864 


6,921 


-192 




12,179 


12,2T9.3 


-100 


12,lU5 


34 


50,109 


14,799 


ll*,5T1.7 


227 


14, 761 


38 


57,630 


17,766 


17,J»T5.8 


310 


17,809 . 


-23 



Prom University of California K-SD Biomedical Conputer Programs 
"BMD05R, Polynoaial Ragression." 



Table i.5 £ives the linear predictions for extrapola-ed . or -uture 
values of input volur.es. vith confidence lr::it5 usin^ zho equation 

Y (low), Y (hiGh) = Y t , + (X'-X)^)^ 



Table In. ?redic-.ed ::;-ulti plicated vol-ar.es for fufare 
extrapolated inr/wit. 



Input Predicted Confidence Interval 

Volu-nes .Vultiplicaticn for :.:altiplicated Volur.es 



75,000 


2Ji,20C 


21,500— 27,000 


100,000 


33,600 


30,000— 37,500 


125,000 


1*3,500 


36,600— li8,l;00 


150,000 


53;ioo 


li7,000— 59,200 


200,000 


72,500 


63,900— 81,100 


500,000 


188,000 


l61i ,000—212,000 


1,000,000 


361,000 


331,000— I; 31, 000 



The predicted values for extrapolated or future input should, as 
ve said before, always be expressed in terns of confidence linits, and 
at the very least, rounded off. Furthermore, since we. really could not 
know how the curve would behave in the fufare, ve should have little 
Justification in extrapolating. For example, if the pattern of con- 
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tributions chanced for futui-e input, actual niltiplication could very 
well change accordingly. 

In regression, the greater the nunber of data points, the greater the 
confidence-. Six data points give ainisial confidence, but we hoped that 
even this would prove practical in planning for future runs of the Union 
Catalog. Sinc^e the original analysis five aore data points were added to 
the first six, naking it possible to determine how good the first six were 
as predictors. The five additional points are shown- in Table 5A, along 
with their confidence intervals calculated from the original six. 

Table 5A. Later data conpared to their predicted values froa 
original equation and new ecuatioa. 





Number 


Number 


Predicted 


Predicted 


95% 


Accumu- 


of 


of 


from 


from 


Confidence 


lations 


Volume s(X) 


Multipli- 


Original 


New 


Interval 






cations (Y) 


Equation 


Equation 




7 


60,026 


18,1*61 


18,393 


18,692 


16,200—20,500 


8 


70,763 


2!»,222 


22,537 


22,931* 


20,100—25,000 


9 


77,012 


25,385 


2l»,950 


25,1»02 


22,200—28,000 


10 


83,210 


27,51I» 


27,3l»2 


27,850 


2l»,I»00— 30,600 


11 


90,302 


30,395 


30,080 


30,651 


27,000— 3U, 800 



The new fitted equation calculated from all eleven data points is 

Y = -5018 + .395X, 
very sir-ilar to the original equation. The predicted values from the ri. 



new 



♦•.Cu-ri;*. 



equation are close to those fron the original and well vithin the" conf i- 
dence intervals o? the orir'inals. 



The analysis of variance for the extended line, calcuiat 



oeci frcr. the 



cloven data points is sho:^. in T:.ble 53. The linea:- test is still hish: 
significant. 



ly 



Table 5B. AIICVA for linear regression, vith e> 



extended data. 



Source 


df 


Sun of Squares 


Mean Squares P 


Due to regression 


1 


9.1156 • 10^ 


9.1186 • 10^ 2196.0* 


Residual 


9 


.0371; • 10^ 


.00l;i5 • 10® 


Total . 


10 


9.1559 




^•Velue of ? at a 

• 


0035 


for 1,9 df to rej 


ect Eq:S=0 is 28.0 



It seems clear that the -relationship betveen nultiplicated volumes 
and title input , for cupent acquisitions of the 16 libraries is sirilar 
&s the total input becor.es acre aassive. 

Future Analysis ^leeAe^ 

Since 66% of the total volumes in the latest curn^ation exist in 
single copie., th,-. .--^v.v. . relationship there is nust be 
accounted for by the reru-nlr^ ZU%. of the uata-or, the duplications, 
triplications, etc. It reir^ains to be shovn then, vhether indeed the 
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multiplications, as opposed to single copies, account Tor the quadratic 
or any other efi^ect; 

In addition, as we said in the statement of Ob.lectives . there is the 
very interesting question of the distribution of nuitiplicated titles. We 
have reason to believe that such a distribution nay be functional. 
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